Background: Over time, the Brazilian health system, a growing country, has been developing to ensure good accessibility to health goods and services. This development is focusing on the principle of universality of access and completeness of health care. In this context, we aimed to evaluate the completeness of care and universality of access for women in their pregnancy and puerperal period in Ceará, Brazil. Methods: A descriptive, cross-sectional study based on a quantitative approach, using information collected from the database of the regulation system of the state of Ceará and data from the Prenatal Monitoring System. The research population comprised of 1701 women who delivered a baby in an obstetric reference unit in the Health Macro-Region of Cariri, Ceará, Brazil from January to December 2015.
In pursuit of effectiveness of the principles of SUS, there was a creation of the Health Care Networks that originated from organizational networks connecting health care centers of lower and higher technological density, aimed at meeting the health needs of the population in the three levels of care integrating technical support, management, and logistics [3] .
The Rede Cegonha, a Brazilian public health policy, is based on the Prenatal and Birth Humanisation Programme (Programa de Humanização no Pré-natal e Nascimento). With a focus on universality of access and efficient and effective completeness of care, both programmes aim to ensure improved access to and quality of prenatal, delivery and puerperium care, and child care [4] .
In order to provide a complete care to women during pregnancy and the puerperal period, actions and services aimed at women's care in pregnancy, delivery, and puerperium must be aligned with the criteria and parameters of SUS, such as prenatal consultation, dental care, educational activity, maternity visit, ultrasounds, laboratory examination, access to childbirth in a timely manner and home visit from a health professional during the puerperium. SUS estimates that 85% of pregnant women are at low-risk while 15% will face some degree of gestational risk and are therefore at high risk [5] . Health care provided for women should be intrinsically linked to the classification of pregnancy and delivery, aiming at a fair, integral, and individualised care.
Thus, the Brazilian Ministry of Health, through the Rede Cegonha, proposes the guarantee of prenatal consultations, laboratory and imaging support exams, visits to the maternity ward and delivery care, through actions of health promotion and prevention, educational activities and dental care, as standardised in the Prenatal and Birth Humanisation Programme [4] .
However, in Brazil there is still inequity in access to health services by pregnant and parturient women and fragility of a complete care, humanisation, shelter, and bonding [6, 7] . It was concluded from some studies that some factors increase the difficulty to achieve integral care, such as: lack of communication and articulation among health establishments and sectors; discontinuation of health care and insufficient amount of human resources working in SUS [8] .
The supply of health services has been insufficient for the demands of the population, pointing to the need for effective health systems and control of access through regulatory systems, in order to ensure the population accessible and comprehensive health care [3, 9, 10] . The supply should be increased to meet the demand. Recently, the Brazilian Ministry of Health approved criteria and parameters for the planning and programming of health actions and services, according to the number of pregnant women and children up to 2 years residing in the municipality or region, to be included in the prenatal, delivery and birth components of the Rede Cegonha [5] .
Considering the universality of access and the completeness of the care as guiding principles in the SUS, the rights of the woman and duty of the State, as well as the effectiveness of public health policies focused on Health Care Systems (including the Maternal and Child System), the difficulty of the Brazilian health systemcategorised as a universal health service -in ensuring integral care and providing equal opportunity of access to healthcare in a timely manner to health services and actions is a matter of concern.
The waiting time for a woman to receive healthcare plays an important role during puerperal pregnancy, on the health of pregnant women, mothers and newborns [11] . Research indicates that a waiting period of up to 6 h is considered clinically feasible to keep the prognosis unchanged [12, 13] .
This problem is current and important for a country in which regional inequalities are so marked and political issues involving delivery and birth are subjects of great debate in the governmental and social scene, undergoing constant updates [14] . This study aims to evaluate the access and completeness of care for women during pregnancy and the puerperal period in a Macroregion of Ceará, Brazil. The Macro regions are formed by the grouping of health regions "a continuous geographic space constituted by groupings of bordering cities, delimited from cultural, economic and social identities and communication networks and shared transport infrastructure, in order to integrate the organization, the planning and execution of actions and services of health" [15] .
Access was determined by the frequency of women who underwent prenatal consultations and puerperal visits, and the waiting time for a hospital vacancy. The completeness of care was assessed based on the frequency of procedures in the prenatal and puerperium components, according to the outcome variable delivery.
Methods
This was a cross-sectional study based on data from the regulatory system of the state of Ceará and data from the Department of Informatics of SUS. The quantitative design made it possible to widely generalise the data collected, ensuring greater credibility and objectivity [16] . The population analysed consisted of 1701 women who delivered in an obstetric reference unit in the Health Macro-Region of Cariri, Ceará, Brazil, from January to December 2015.
We searched the regulation system for all deliveries, births, and waiting time of pregnant women and babies for obstetric beds and beds in the neonatal Intensive Care Unit (neonatal ICU). According to other studies in Brazil, the determinants of waiting time for care in SUS, related to pregnancy, delivery and puerperium, must be determined at local level, and are influenced by the State structure [11] . Thus, the parameters of the UNISUS System were used, which characterizes as possible waiting time for service, the intervals of < 2 h and 2 to 6 h and distinguishes the long waiting time as that occurs in the intervals 6 to 12 h and > 12 h. We used data from the Prenatal Monitoring System in order to evaluate access to promotion, prevention and treatment actions, which include educational activity, dental care, visits to the maternity ward, and puerperium consultation, among others.
Two spreadsheets were constructed for controlling data and ensuring data quality. One spreadsheet contained the variables of the Regulation System (UNISUS) and information on 100% of the deliveries performed in the obstetric reference unit, and the other contained information from the Information System for Monitoring and Evaluation of Prenatal, Delivery, Puerperium and Child (SISPRENATAL). In SISPRENATAL, we searched for the registration of women who delivered in the reference unit under study. The variables collected at UNISUS were date of request for a vacancy and date of hospitalisation, while the variables collected at SISPRENATAL were age, place of prenatal care, education level, marital status, access to prenatal care, dental care, educational activity, visits to the maternity ward, examination of images, laboratory examination, and puerperium consultation.
Stratified sampling was utilized and it was obtained by the calculation of a known population of Levin (1987) [17] . The data was processed by following these steps: data collection; tabulation of data with spreadsheet elaboration; construction of database. Statistical analysis was performed by Statistical Package for Social Sciences, version 13.0, Chicago, IL, USA for Windows. Descriptive analyzes were used for the absolute and relative frequencies and Chi-square test. For the inferential analysis, the data normality test (Kolmogorov-Smirnov) was performed, in which the non-normality of the data was identified (p > 0.05). Subsequently the U Mann Whitney test was performed to verify the difference between the groups. The significance was ≤0.05. All ethical and legal principles were met, and the research was approved by the Research Ethics Committee System of the Plataforma Brasil and the Regional University of Cariri under number 1,404,718.
Results
Among the 1701 women who delivered in an obstetric reference unit in the Health Macro-Region of Cariri, Ceará, 50.3% had vaginal delivery and 49.7% had caesarean delivery. Among the pregnant women classified as high risk, most (66.4%) delivered by caesarean section (Table 1) .
With relation to the time of when women start giving birth to birth, there was a high frequency of waiting time in the range of 2 to 6 h for both normal (31.4%) and high-risk pregnancies (36.6%). When we analysed access to healthcare for newborns (n = 114), we found that 67.5% of babies waited > 12 h to access the neonatal ICU (Table 2) .
Of the total 1701 women who delivered, all were registered in UNISUS records and 81.4% were registered in SISPRENATAL. We observed that the age group of 20-24 years was the most frequent (21%). When delivery in high-risk pregnancy was associated with age group, we observed that 12.4% of women who had deliveries in high-risk pregnancies were aged 15-19 years, when compared with delivery in normal pregnancy (3%). There a high percentage of the women (26%) were not registered in SISPRENATAL, which is justified by the nonregistration of the women aged < 15 years. Most of the women completed high school (41.3%), and 62.9% of the women lived with their partners. However, of the 442 women who had deliveries in high-risk pregnancies, 9% lived with family members. It was found that normal and high-risk deliveries showed statistically significant differences depending on age group (Table 3) . Table 4 shows that 41.1% of the women had more than six prenatal consultations. However, when analysed by gestational risk, women in normal pregnancy had more than six consultations more frequently (44.8%) than women in high-risk pregnancy (31.0%). Moreover, 30.5% of the women did not have information for monitoring prenatal delivery in high-risk pregnancy.
It can be observed that 20.4% of pregnant women received dental care, 15% received some educational activity, and 0.1% visited the maternity ward. Moreover, women delivering in a condition of high-risk pregnancy showed a higher percentage (29.6%) of dental care and educational activity (26.7%), when compared with women delivering in normal conditions ( Table 4) .
The analysis of the information presented in Table 4 also showed that 74.2% of pregnant women underwent laboratory tests (Hemogram, Blood Type, Fasting Glycemia, Urine Summary, and other tests through the blood fluid that detects diseases like HIV, Syphilis among others), while only 63.5% of them underwent imaging tests (obstetrical ultrasonography). We observed that in the first trimester of pregnancy, 45% of the women had access to laboratory tests for ABO/Rh, haemoglobin/haematocrit, and human immunodeficiency virus, in addition to the first urine, blood glucose, and venereal disease research laboratory tests. Conversely, when they were compared to women who underwent tests in the 1st and 3rd trimesters, the percentage dropped significantly, with most of them, 29.2%, not having access to the second urine, glycaemia, and venereal disease research laboratory test. Still, with regard to laboratory tests, we found that 12% were women with highrisk pregnancies and 35.1% of those with normal pregnancies did not undergo tests in both trimesters. Finally, the percentage of women who did not have puerperium consultations (40.7%) was higher than those who had (37.9%). There were statistically significant differences to the access of healthcare (p = 0.000) and within completeness by comparing the number of visits (p = 0.001), dental care (p = 0.000), educational activities 0.002) and laboratory tests (p = 0.000) among women who presented the usual risk and high risk in deliveries. Maternity visits and puerperium consultation did not present statistically significant differences in women with normal delivery and high-risk delivery.
Discussion
With regard to the frequency of births, a high rate of caesarean deliveries was observed. These data are alarming when compared to the rate of 15% recommended by the international medical community and the World Health Organization (WHO). Similar results were found in national and international studies [18] [19] [20] .
In Brazil, considering that caesarean delivery has been growing significantly, the topic is a cause for concern. The World Health Organization characterises caesarean delivery as an epidemic, since it is high in both developed and underdeveloped countries.
The outcome of caesarean section during high-risk pregnancy found in this study is similar to the findings obtained in other states in the northeast and southeast Brazil [20, 21] . It is emphasised that caesarean delivery, when performed following medical and scientific indications, contributes to the reduction of maternal and perinatal mortality, especially in high-risk pregnancies [19, 22] .
The planning parameters of health actions and services for pregnancy, delivery, and puerperium care in Brazil classifies that 15% of women progress to high-risk pregnancy deliveries [5] . However, our study obtained a higher rate, which raises prerogatives for the establishment of new parameters in Brazil according to the specificities of each region.
When identifying the waiting time for regulation of delivery in normal pregnancy or of high risk, a higher frequency was found within 2 to 6 h of waiting for access to the delivery unit. Conversely, a higher frequency of waiting longer than 12 h was observed for access to beds in the neonatal ICU. Both findings demonstrate the fragility of the principle of universality of timely access to the services of the Rede Cegonha in the scenario under study. Corroborating the fragility of health services, they point to inadequate care for the reproductive needs of Brazilian women.
The inadequate provision of neonatal ICU beds compromises the guarantee of timely access [23, 24] , proving that the expansion of neonatal beds is necessary. It is emphasised that even in the richest regions of the country it is difficult to obtain vacancies for high-complexity services in the SUS despite the prioritisation of care in the most emerging cases from the regulation of access [25] . The results show that the mother and child pair still face administrative barriers that cause loss of time and commitment in the continuity and completeness of care. With regard to the sociodemographic data of this study, most patients were aged between 20 and 34 years. However, we observed a higher frequency of delivery in high-risk pregnancy in women aged less than 19 years. Most of the women had completed high school and lived with their partners.
With regard to the frequency of prenatal procedures, we observed that most of the women had access to the consultation, however not all performed the six consultations as recommended [26] . Other studies show that the minimum number of six prenatal visits is not adequately performed in several states of Brazil [27, 28] .
There is a significant difference in the number of prenatal consultations carried out in the public and private system, resulting in the difficulty of access to actions that promote and control complications arising during pregnancy and delivery [29] . The results found-and the studies mentioned corroborate-that there is a discontinuity and fragmentation of care offered by the SUS to women during delivery and the puerperal period.
Most of the women did not have access to health promotion and prevention actions in the prenatal period, (including dental care, educational actions and visits to the maternity ward), which demonstrates the fragility of access by pregnant women to complementary prenatal care actions recommended by the Rede Cegonha.
Educational practises allow the empowerment of women in coping with the daily situations of pregnancy and enable co-responsibility of the family through increased acceptance of the physical and emotional changes of women during this period [30, 31] . However, this study points to weaknesses in health education actions for women linked to prenatal care in the Basic Health Units.
Other studies have obtained similar results [18, 32] , highlighting that prenatal care in the SUS basic health system is permeated by the fragility of health care associated with a low resolution of primary care, a fact that compromises the principle of universality and completeness of care. Another deficient factor in the SUS is the communication between the primary and secondary health care services, reflected by the lack of dialogue between the care centres, due to the unavailability of data systems to keep electronic medical records, distancing pregnant women from the services that provide delivery care and, consequently, resulting in women delivering in maternity wards that they had not visited previously [32] .
Still, with regard to the prenatal component of the Rede Cegonha, it is of paramount importance to have access to quality imaging and laboratory tests, performed promptly, in order to strengthen the actions of prevention and early detection of diseases that might affect the health of pregnant women and foetuses [33] . However, in this study, there was a reduced percentage of women registered for all these exams, pointing to a deficiency in the offer of diagnostic support services in pregnancy and puerperal period.
The lack of prenatal care in the SUS care system has contributed to undesirable outcomes such as premature births and low birth weight, triggering an increase in maternal and infant mortality [34] .
The absence of access to puerperium consultation compromises the completeness of care. In this study, the low percentage of women who had a puerperal consultation corroborates the findings of another study, highlighting the deficiency in home visits by the Family Health Strategy [18] . The underfunding of the federal government for the health of Brazilians brings to the SUS a shortage of beds and limitation of specialised services, making the balance between supply and demand unfeasible. Moreover, the repressed demand for procedures of medium and high complexity contribute to the restriction of access, making it unfeasible to meet health needs and consequently compromising the implementation of comprehensive care.
Conclusions
It was verified that despite the implementation of Rede Cegonha in the region, the actions and health services are fragmented and disarticulated, without communication between the health care services. The services should be timely and continuous to meet the real need of women during the gestational period. However, in the current context, the discontinuation of access of health actions and services in the three levels of assistance, disqualifying the concept of integrality of maternal and child care are seen. Consequently, the Maternal and Child Health Policy in the Cariri Macro-region in Ceará, especially the Rede Cegonha, is failing to ensure the right to health, access, and full care to women during the prenatal, delivery, and puerperal periods.
Therefore, we suggest expanding the study to other health macro-regions by expanding the sample size since there are regional inequalities in the different population dimensions of the Brazilian territory.
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